
Review

Paul H. Sugarbaker*

Normothermic intraperitoneal chemotherapy long
term (NIPEC-LT) in the management of peritoneal
surface malignancy, an overview

Received March 17, 2017; accepted May 2, 2017;
previously published online May 23, 2017

Abstract

Background: Peritoneal metastases from gynecologic
and gastrointestinal cancer is of increasing interest to
surgical and medical oncologists because of newly
recognized benefits of treatment. In contrast to prior
outcomes, prolonged disease-free survival and cure
have been reported.
Methods: To date, the benefits are to use complete surgi-
cal removal of the peritoneal metastases combined with
hyperthermic intraperitoneal chemotherapy (HIPEC)
delivered in the operating room. To supplement the
local-regional control, normothermic intraperitoneal che-
motherapy used long term (NIPEC-LT) and delivered by
an intraperitoneal port has been explored.
Results: In three high grade malignancies with the pre-
ponderance of cytoreductive surgery (CRS) and HIPEC
treatment failures within the peritoneal space, NIPEC-LT
has been favorably reported in the oncology literature. In
ovarian cancer and malignant peritoneal mesothelioma
the NIPEC-LT is used an adjuvant treatment in an attempt
to preserve a surgical complete response of CRS. In gas-
tric cancer, NIPEC-LT is given as a neoadjuvant treatment
with responders going on to radical surgical resection.
Responses are monitored by laparoscopy.
Conclusions: This overview highlights benefits of NIPEC-
LT in three diseases where benefits from CRS and HIPEC
have been recognized but that local-regional failures
persist. Improved results with NIPEC-LT have been
reviewed for ovarian cancer, gastric cancer, and perito-
neal mesothelioma.
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Introduction

Twenty years ago, identification of peritoneal metastases
indicated a terminal outcome in a great majority of abdom-
inal and pelvicmalignancies. A single exceptionwas ovarian
cancer peritoneal metastases; in this disease the systemic
chemotherapy is, in a proportion of patients, so effective
that some patients with peritoneal disease experience long
term survival [1]. The combined treatment that has resulted in
long term survival in patients who in the past lacked curative
treatment options is cytoreductive surgery (CRS) and
hyperthermic intraperitoneal chemotherapy (HIPEC) [2].

Although thesenew treatmentshave resulted in remark-
able increased benefits to large numbers of patients, there
remain many failures. Most commonly the disease progres-
sion is within the peritoneal space. The HIPEC treatment is
unable to sustain the surgical complete response.

Perhaps it is not surprising that HIPEC fails to maintain
cancer control within the abdomen and pelvis even though
the cytoreductive surgery is able to visibly remove all evi-
dence of disease. The HIPEC is only used once at the comple-
tion of the CRS. A single application of a chemotherapy agent
is unlikely to permanently eradicate the disease. This treat-
ment failure occurs even though there is a small volume of
residual cancer and even though the cytotoxicity is augmen-
ted by heat [3].

A second shortcoming of HIPEC is the lack of a
consistent cytotoxic effect on cancer cells. None of the
cancer chemotherapy agents are universally effective; to
the contrary, most are consistently unable to eradicate a
population of cancer cells. Response rates with
gastrointestinal cancer rarely exceed 30%.

CRS and HIPEC have shown themselves to be a large
advance in the management of peritoneal metastases. Yet
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this strategy results in treatment failures in a large propor-
tion of patients. The return of peritoneal surfacemalignancy
after CRS and HIPEC occurs more frequently as the perito-
neal cancer index (PCI) is elevated. Knowing that success
with CRS and HIPEC is most likely with a small extent of
peritonealmetastases, it follows that themost reliable use of
HIPEC may be prevention of peritoneal metastases in a
primary malignancy. The cell kill necessary to show benefit
is minimal. And if the HIPEC is delivered with the primary
cancer resection, non-uniform distribution of the heat and
chemotherapy is less likely to occur [4, 5].

In this article the authors accept HIPEC alone as the
adjuvant treatment to be explored for prevention of recur-
rence of peritoneal metastases after CRS. Also, HIPEC is
indicated to prevent the reseeding of peritonectomized
surfaces in patients with established disease who have
a complete CRS. This article explores the use of NIPEC-LT
not as a substitute for CRS and HIPEC. Rather it is a
supplement to improve the end result in peritoneal
metastases patients after CRS and HIPEC have been maxi-
mally utilized. The results to date of NIPEC-LT with ovar-
ian cancer, gastric cancer, and malignant peritoneal
mesothelioma will be explored.

Normothermic intraperitoneal
chemotherapy long term for ovarian
cancer

Tewari and colleagues summarized the long term survival
advantage associated with the normothermic intraperito-
neal chemotherapy treatment used long term in patients
with advanced ovarian cancer [6]. They pooled the data
from all patients enrolled onto Gynecologic Oncology
Group (GOG) protocols 114 and 172 [7, 8]. There were
876 patients included in the two protocols. Both protocols
compared treatment of stage III epithelial ovarian cancer
patients with exclusively intravenous (IV) chemotherapy
or treatment that utilized both IV and intraperitoneal (IP)
chemotherapy. Median follow-up was 10.7 years. In the
combined data the progression-free survival (PFS) was 20
and 25 months for the IV vs. IV plus IP patients
(p = 0.019). The corresponding overall survival (OS) was
51.4 vs. 61.8 months respectively (p = 0.042). The authors
conclude that IV plus IP chemotherapy used long term
was associated with a 21% decreased risk of progression
and a 23% decreased risk of death from epithelial ovar-
ian cancer. The survival long term of IV vs. IV plus IP
chemotherapy is shown in Figure 1.

As might be expected, optimal utilization of NIPEC-LT
improved the benefits of IV plus IP treatments. For exam-
ple, patients with IV plus IP treatment did not complete
all of the cycles of chemotherapy to be given IP.
However, the more IP drugs that were delivered (between
1 and 6 cycles) the more favorable the patient’s outcome.
Also, younger patients survived better probably because
young age was associated with a higher likelihood of
completing IP therapy.

In conclusion, Tewari et al. provides the first data with
survival benefit extending beyond 10 years. What they
have not investigated is the possible benefits of NIPEC-LT
if the cytoreduction of ovarian cancer is augmented with
HIPEC. Already, HIPEC has been shown to be of benefit in
patients with recurrent ovarian cancer by Spiliotis et al. [9].
HIPEC should minimize reseeding but also extensive wash-
ing of the peritoneal space with a dilute chemotherapy
solution may facilitate distribution of the IP component
of IV plus IP chemotherapy regimens.

Normothermic intraperitoneal
chemotherapy long term for gastric
cancer

Although ovarian cancer has direct access to the perito-
neal space from its earliest beginnings, gastric cancer has
the epithelial lining of the stomach as the primary site. In
order to show peritoneal metastases, this cancer inside a
thick-walled tubular structure must cause cancer cells to

Figure 1: Long-term survival of ovarian cancer patients treated with
intravenous (IV) vs. intraperitoneal (IP) chemotherapy (p=0.04).
From reference [6] with permission.
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access the peritoneal space. This migration occurs fre-
quently because local recurrence and peritoneal metas-
tases are the most common sites of first recurrence in
gastric cancer after curative resection [10–12]. This high
incidence of local and regional disease recurrence is seen
whether patients received neoadjuvant chemotherapy or
postoperative adjuvant treatment as compared to surgical
resection alone [13]. Less localized recurrence is observed
when extended lymphadenectomy is utilized as com-
pared to limited surgery [14–16].

Causes of peritoneal metastases after curative resec-
tion are [1] spontaneous dissemination from the primary
tumor and [2] traumatic dissemination of cancer cells
during the surgical procedure. If cancer has penetrated
the wall of the stomach resulting in serosal invasion,
spontaneous dissemination is common prior to or at the
time of gastrectomy and patients are frequently found to
have viable intraperitoneal cancer cells (positive cytol-
ogy) [17]. Tumor cells can also find access to the perito-
neal space during surgery according to the tumor cell
entrapment hypothesis [18]. During surgery there is dis-
ruption of lymphatics, trauma to narrow margins of
resection, and tumor-contaminated blood spillage.
Iatrogenically disseminated tumor cells adhere sponta-
neously within minutes and vascularization is facilitated
by fibrin entrapment and the wound healing process.
Cytokines, such as growth factors important for wound
healing, may also promote tumor progression.

Cytoreductive surgery and hyperthermic
intraperitoneal chemotherapy for primary
gastric cancer with peritoneal metastases

There is a small but real potential for long-term survival
for patients with gastric cancer and peritoneal metastases
if complete resection of the primary disease including
wide resection of regional lymph nodes and the perito-
neal metastases is combined with HIPEC. There are sev-
eral single institution data and phase II studies that
support use of this strategy but the patients must be
highly selected. Glehen et al. studied 159 patients with a
median follow-up of 20.4 months. There was a median
overall survival of 9.2 months but the 5-year survival rate
was 13% [19]. Although the proportion of patients was
limited, gastric cancer patients with peritoneal metas-
tases treated with CRS and HIPEC were the only patients
that experienced any 5-year survivals [20].

Even if completely cytoreduced, HIPEC is less effec-
tive for patients with a large extent of peritoneal

metastases. Glehen et al. showed that one of the strongest
prognostic factors was extent of carcinomatosis [19].
When the peritoneal cancer index (PCI) was greater
than 12, despite a complete cytoreduction, there were no
survivors greater than 3 years [21]. Fujimoto, et al
reported 40 to 50% 5-year survival for limited peritoneal
metastases but only an 18% 1-year survival for patients
with extensive peritoneal metastases [22]. Cytoreduction
with HIPEC in gastric cancer patients with a PCI score
greater than 12 may be contraindicated.

Yang et al. reported the only phase III study regard-
ing CRS and HIPEC in gastric cancer presenting with
peritoneal metastases [23]. They used cisplatin (120mg)
and mitomycin C (30mg) in 6000mL of normal saline at
43 °C for 60–90min. Median follow-up was 32 months;
97.1% (33 of 34) of patients after CRS died as compared to
85.3% (29 of 34) of CRS and HIPEC patients died. Median
survival was 6.5 months (95% CI 4.8 to 8.2 months) after
CRS and 11 months (95% CI; 10.0 to 11.9 months) in CRS
and HIPEC group (p =0.046) [23]. There was similar mor-
bidity between the groups. The independent predictors in
a multivariate analysis for improved survival were syn-
chronous peritoneal metastases, CC 0 – 1 cytoreduction,
more than 6 cycles of systemic chemotherapy, and no
adverse events. This randomized controlled study with
the other single and multi-institutional reports confirms
that CRS and HIPEC for patients with peritoneal metas-
tases can result in a survival benefit but should be
restricted to a limited patient population.

NIPEC-LT prior to surgery to select patients
for resection of gastric cancer with perito-
neal metastases

In a phase II study, Yonemura and coworkers treated
patients with biopsy-proven peritoneal metastases identi-
fied by laparoscopy, laparotomy or cytology from ascites.
To be treated with NIPEC-LT, patients must have [1]
proven peritoneal seeding by histology or cytology [2],
no hematogenous or remote lymph node metastases [3],
be less than or equal to 65 years [4], an Eastern Clinical
Oncology Group score of 2 or less [5], adequate bone
marrow, liver, cardiac, and renal function, and [6] no
other severe medical comorbidities or synchronous
malignancies. Yonemura and coworkers referred to this
strategy as neoadjuvant intraperitoneal and systemic che-
motherapy (NIPS). In this manuscript this plan of man-
agement is referred to as NIPEC-LT.

At the time of laparoscopy, qualifying patients had a
peritoneal port system (Bard Port, C.R. Bard Inc., USA)
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inserted into the abdominal cavity under local anesthesia
with the catheter tip placed within the cul-de-sac of
Douglas.

Neoadjuvant intraperitoneal and systemic
chemotherapy regimen

Prior to administration of chemotherapy, 500mL of saline
was instilled into the peritoneal cavity and fluid was
removed for cytology. Docetaxel 40mg and carboplatin
150mg were used for intraperitoneal chemotherapy in
addition to 1000mL of saline over 30min. Methotrexate
100mg/m2 and 5-fluorouracil 600mg/m2 in 100mL of
saline over 15min were administered intravenously the
same day. This regimen was administered weekly for two
cycles. After the second cycle, peritoneal wash cytology
was again performed. If cytology was positive, neoadju-
vant chemotherapy was continued for 2 more cycles.
Peritoneal cytology testing was repeated after the fourth
cycle and the process was continued as long as cytology
was positive [24].

If cytology became negative, upper endoscopy,
repeat laparoscopy and CT scan were performed. If the
primary gastric cancer showed no response, then 2 more
cycles of NIPEC-LT were administered. The number of
chemotherapy cycles was controlled by the effect on the
primary cancer and peritoneal cytology. Complete cytor-
eduction was required for prolonged survival in prior
studies of peritoneal metastases. Therefore, the goal of
the NIPEC-LT regimen was complete or near complete
response of metastases on small bowel surfaces so that
gastrectomy plus cytoreduction resulted in complete visi-
ble clearing of the abdomen and pelvis.

Surgery for gastric cancer with peritoneal
metastases after successful neoadjuvant
NIPEC-LT

Gastrectomy and peritonectomy were performed if perito-
neal wash cytology became negative or there was a com-
plete or partial response to NIPEC-LT. Patients with
progressive disease or who continue to have positive
cytology despite 6 cycles of NIPEC-LT were not candi-
dates for surgery.

If peritoneal metastases on small bowel surfaces
were eliminated by NIPEC-LT, there was a possibility
that gastrectomy and parietal peritonectomy could
achieve a complete cytoreduction. Sugarbaker and

Yonemura reported the use of peritonectomy for perito-
neal metastases to cytoreduce the peritoneal surface and
facilitate total resection of the primary gastric cancer [25].

Results after NIPEC-LT plus gastrectomy with
cytoreduction

Several single institution reports have focused on NIPEC-
LT with cytologic and laparoscopic monitoring for selec-
tion of patients for gastrectomy with cytoreduction. A
recent report by Canbay et al. is a phase II study of
NIPEC-LT including 194 patients. Average age was 51.5
years. One-hundred-four patients had primary gastric
cancer and 90 patients had recurrent peritoneal metas-
tases [26]. Prior to NIPEC-LT peritoneal fluid cytology was
positive in 137 patients and negative in 57 patients. There
was complete resolution of peritoneal metastases after
NIPEC-LT chemotherapy in 24.3% of patients. After
induction treatment, 152 patients were judged to respond
sufficiently to undergo surgery.

Operative interventions were total gastrectomy (n= 94,
62%), subtotal gastrectomy (n= 17, 12%), small bowel resec-
tion (n= 44, 29%). Left and right sub diaphragmatic perito-
nectomy and pelvic peritonectomy was completed in 44
(17%), 31 (20%), and 61 (40%) patients, respectively.
Complete cytoreduction was achieved in 103 (67.7%) of
patients.

Figure 2 demonstrates overall survival of the 194
patients. Median survival was 15.8 months for the 152
patients who had received surgical intervention vs. 7.5
months for patients who did not have an operation.

Figure 2: Overall survival in 194 gastric cancer patients with peri-
toneal carcinomatosis.
From reference [26] with permission.
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Median survival of the 194 patients was 14.4 months.
One-year survival was 54% for all patients. There was a
significant survival difference (p = 0.03) between patients
who underwent operative intervention vs. those who did
not. There was a higher median survival of 18 months for
patients who received a complete cytoreduction. There
was no difference between primary and recurrent disease
after cytoreduction with a median survival of 17.6 months
vs. 14.1 months, respectively (p = 0.39) (see discussion
below).

Adverse events from neoadjuvant intraperi-
toneal and systemic chemotherapy and gas-
trectomy plus cytoreductive surgery

The most common chemotherapy-related grade 3 or 4
adverse events were bone marrow suppression, diarrhea
and renal failure. Less common adverse events were
port site infection (n = 2) and renal failure (n = 1). After
cytoreduction with peritonectomy, in 152 patients, 36
(23.6%) developed complications. The overall operative
mortality rate was 3.9% (6 of 152 patients). Thirteen
patients developed sepsis associated with anastomotic
leakage [26].

Other strategies for normothermic intraperi-
toneal chemotherapy long term for gastric
cancer with peritoneal metastases

Another approach to the concept of NIPEC-LT has been
reported by Kitayama and colleagues [27]. They used
oral S1 combined with intraperitoneal paclitaxel
(20mg/m2) and intravenous paclitaxel (50mg/m2) on
days 1 and 8. S1 was administered at 80mg/m2 per
day for 14 consecutive days. Gastrectomy but not
HIPEC was considered in fit patients if 1) no distant
metastases occurred except in the peritoneal cavity, 2)
peritoneal cytology became negative, 3) by laparoscopy
peritoneal nodules were reduced or under control. Of
60 patients treated approximately half [28] were able to
have gastrectomy. Median overall survival for 60
patients was 16.6 months. For the 34 having gastrect-
omy it was 26.4 months and for the 30 who did not
have gastrectomy, it was only 12.1 months.

Yet another approach to NIPEC-LT was reported by
Fujiwara and coworkers [29]. They used intraperitoneal
Docetaxel (40–60mg/m2) combined with oral S1 at
40mg/m2 twice daily. After 2 cycles repeat laparoscopy

was performed. At post-NIPEC-LT evaluation, 14
patients had negative peritoneal cytology and no macro-
scopic peritoneal metastases. Sixteen patients had gas-
trectomy. Median overall survival for all patients was
24.6 months. These data strongly suggest a benefit from
neoadjuvant NIPEC-LT combined with gastrectomy plus
cytoreduction.

Treatment of metachronous peritoneal
metastases

Peritoneal metastases diagnosed in follow-up after defi-
nitive treatment of the primary gastric cancer have
always been regarded as a terminal condition. Palliative
systemic chemotherapy is usually recommended but is
only of small short-term benefit. Yang and coworkers in
the phase III study of HIPEC in gastric cancer with peri-
toneal metastases treated 10 patients with metachronous
disease [23]. The median overall survival of these patients
was 5.5 months. For 24 patients with synchronous peri-
toneal metastases treated with CRS and HIPEC the med-
ian survival was 12.0 months. These two groups were
statistically significantly different, with a p-value of
0.02. In the trial of Yang and coworkers, metachronous
peritoneal metastases were not successfully treated by
CRS and HIPEC.

In sharp contrast the study using NIPEC-LT reported
by Canbay et al., 104 patients had synchronous perito-
neal metastases and 90 had metachronous peritoneal
metastases [26]. Median overall survival of the two groups
was 17.6 vs. 14.1 months; the difference was not signifi-
cant with a p-value of 0.39. This report would indicate
that NIPEC-LT followed by cytoreductive surgery plus
gastrectomy is a treatment option for peritoneal metas-
tases diagnosed in follow-up. Cytoreductive surgery plus
HIPEC in the absence of NIPEC-LT was not shown to be
effective.

All clinical data supports complete cytore-
duction as the goal in management of gas-
tric cancer patients with peritoneal seeding

Complete cytoreduction is crucial in the surgical treat-
ment for peritoneal metastases from gastric cancer. If
there is P2 or P3 dissemination, complete cytoreduction
should not be attempted unless NIPEC-LT results in mark-
edly diminished disease on intestinal surface and thereby
facilitate complete cytoreduction.
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Normothermic intraperitoneal
chemotherapy long term for
malignant peritoneal mesothelioma

Malignant peritoneal mesothelioma (MPM) is a disease
that progresses within the peritoneal space throughout
its natural history. On occasion, direct extension of the
disease into the right hemidiaphragm and right pleural
space is observed. As this characteristic pattern of local-
regional dissemination of MPM was accepted, peritoneal
surface oncology centers around the world recognized
the possible benefits of combined cytoreductive surgery
and HIPEC. Cytoreductive surgery was employed in an
attempt to remove all visible evidence of disease from the
abdomen and pelvis. Surgery was combined with HIPEC
which was to maintain the surgical complete or near
complete response. The early efforts of this multinational
coalition to treat peritoneal mesothelioma should be
recognized as the initial success of a global attack on
this rare malignancy. This literature includes a systematic
review and a meta-analysis [30, 31]. A multidisciplinary
conference in 2006 at the National Institutes of Health
sponsored by the National Organization for Rare Diseases
concluded that CRS plus perioperative chemotherapy
may be considered by the multidisciplinary team as an
initial treatment plan for patients with MPM [32]. The
Peritoneal Surface Oncology Group International
(PSOGI) consensus conference in 2008 declared CRS
and perioperative chemotherapy as the standard of care
for this disease realizing that knowledgeable selection of
patients for such an aggressive treatment plan is neces-
sary [33]. Currently, an Peritoneal Surface Oncology
Group International (PSOGI) registry exists to track the
management of this disease around the world [34].

Strategies for surgical treatment of malig-
nant peritoneal mesothelioma patients

All patients for the 20 years of this study underwent a
cytoreductive surgical procedure, the goal of which was
to remove all or nearly all visible disease. The overall
strategy was to achieve a complete response through the
use of surgery and then maintain that response through
the use of regional chemotherapy. The surgery required a
series of five parietal peritonectomy procedures used plus
visceral resections as required to remove visible evidence
of disease [28, 35]. MPM layered out on the visceral
peritoneal surface of small bowel, colon, or rectum

usually required visceral resections. A single surgeon
(PHS) performed all of the cytoreductions throughout
the 20 years of this clinical effort. All peritonectomy
procedures and major visceral resections were prospec-
tively recorded over the 20 years of this effort. Greater
omentectomy, cholecystectomy and appendectomy were
performed in all patients and were excluded from data
analysis.

HIPEC and NIPEC-LT treatments
for 3 groups of patients

In this report there were 3 groups of patients. All patients
had maximal cytoreductive surgery. Group 1 had adjuvant
HIPEC. Group 2 had HIPEC plus early postoperative intra-
peritoneal chemotherapy (EPIC) with paclitaxel. In the
third group of 29 patients, the perioperative chemotherapy
was the same as in group 2. However, prior to closure of
the abdomen, an intraperitoneal port (Smiths Medical ASD
Inc., St. Paul, MN) was implanted. At 4–6 weeks post-
operatively, the intraperitoneal port was accessed. The
first 8 patients received long-term six months of IP pacli-
taxel given as NIPEC. Paclitaxel dose was 20mg/m2 five
days in a row, one week of every month. The subsequent
21 patients were treated with IP pemetrexed at 1000mg/m2

in 1 liter of 1.5% dextrose peritoneal dialysis solution
infused at 1000ml/min over 1 hour. Following IP peme-
trexed, cisplatin at 75mg/m2 was infused IV in 250ml of
normal saline over 120min. These treatments were
repeated for a total of 6 cycles with 3 weeks between
each treatment [36].

Statistical comparisons of the treatments administered
in group 1 (CRS+HIPEC) vs. group 2 (CRS+HIPEC+ EPIC)
vs. group 3 (CRS+HIPEC+ EPIC+NIPEC) showed a signifi-
cant impact on survival with a p-value of 0.0374. A com-
parison of patients without NIPEC (groups 1 and 2) and
with NIPEC (group 3) shows a p-value of 0.0108 (Figure 3).

A multivariate analysis was performed and showed
treatment group and completeness of cytoreduction were
significantly associated to survival. For comparison of
treatment group, HIPEC+EPIC +NIPEC was used as the
reference group and there is evidence of increasing trend
over time in the risk ratio (3.47 fold, p = 0.0039) for
patients treated with HIPEC only, while moderately
increased risk ratio (2.50, p = 0.0206) for patients treated
with HIPEC+EPIC. For completeness of cytoreduction
comparison, patents in groups 0 and 1 were used as the
reference group; patients with CC= 2 have 3.12 fold
(p = 0.0035) risk ratio while patients of CC = 3 have 3.98
fold (p<0.0038) risk ratio.
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With the insertion of the intraperitoneal port at the time
of cytoreductive surgery one might expect from prior
literature a considerable proportion of problems with
long-term intraperitoneal chemotherapy administra-
tion. Extensive irrigation of the peritoneal space with
a chemotherapy solution of hetastarch for the first five
postoperative days occurred. This irrigation would
minimize adhesions and then maximize the distribu-
tion of drug at later time through the intraperitoneal
port. Although the paclitaxel is given in hetastarch in
order to improve its retention of this drug within the
peritoneal space, it is possible that this hetastarch irri-
gation postoperatively is of help in long-term adhesion
prevention.

These sequential but increasingly prolonged cancer
chemotherapy treatments seem to be well tolerated by the
peritoneal space. All surviving patients are currently
nutritionally sound, not requiring enteral or parenteral
nutrition, and not being treated for bowel obstruction.
None of these patients required a reoperative procedure
for bowel obstruction (data not shown). The adverse
events associated with the treatment of MPM have been
previously published [37].

In summary, over a 20 year time span these 3 groups
of patients adding EPIC to HIPEC showed no significant
improvement; however, a statistically significant increase
in survival resulted when multiple cycles of NIPEC-LT
were initiated. These data may be interpreted to show
that addition of NIPEC-LT regional chemotherapy

resulted in an improved maintenance of the surgical
complete or near-complete response.

There are obvious limitations to the interpretation of
these data that a long-term regional chemotherapy
treatment is solely responsible for the significant
improvement in survival. The numbers of patients treated
with NIPEC are limited and the regional chemotherapy
regimens used are somewhat inconsistent. Changes in
the disease and an alteration in referral patterns are
possible. These benefits have only been demonstrated at
a single institution. Because this is a rare disease and no
established referral centers exist, it took 20 years to
establish the possible significance of these chemotherapy
treatments. An evolution in the surgical approach to
this disease may have unknowingly occurred.
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